Effects of a beta-adrenergic agonist on protein turnover in muscle cells in culture.
beta-Adrenergic agents powerfully stimulate muscle growth in animals. Whether the mechanism of action involves a direct effect on muscle cell beta-receptors or is secondarily due to a beta-induced alteration in the hormonal environment is not known. To assess whether direct beta-receptor activation results in muscle protein accretion, we examined the effect of the beta-agonist zinterol on several anabolic processes in L8 muscle cells in culture. In vivo feeding of zinterol (26.5 ppm) to rats significantly increased muscle weight by 15%. In vitro, zinterol stimulated lactate release from L8 cells whereas propranolol inhibited this process, demonstrating that these cells have functional beta-receptors both before and after fusion. We measured several anabolic processes, in both serum-stimulated and quiescent cells, over a wide range of zinterol concentrations. Zinterol had no effect on protein or DNA synthesis, protein degradation, or rates of amino acid uptake. These data suggest that the in vivo muscle growth stimulation is either indirect or some in vivo requirements (e.g. tension and nerve interactions) are necessary for expression of the effect.